A decrease in the amount and function of the stimulatory GTP-binding protein in the small resistance arteries of spontaneously hypertensive rats.
We investigated the concentration of stimulatory GTP-binding protein (Gs protein) in the peripheral resistance arteries of spontaneously hypertensive rats (SHR), normotensive Wistar-Kyoto rats (WKY), and renovascular hypertensive rats (RHR). Changes in the function of Gs protein in SHR and WKY were also investigated by microcannulation techniques. The localization and abundance of Gs protein were determined immunohistochemically in 4-, 10- and 20-week-old SHR and age-matched WKY (control), as well as in RHR. Sections of the cremaster artery were stained with polyclonal antibodies to Gs protein. The concentration of Gs protein-like immunoreactivity in the cremaster artery was significantly lower in SHR at 4, 10, and 20 weeks of age, relative to that in age-matched WKY. In contrast, no significant differences were detected in the abundance of Gs between RHR and control rats. The dilatory response by isoproterenol in the presence of beta1-adrenoceptor blocker was lower in 4- and 10-week-old SHR than in age-matched WKY. The dilatory response by cholera toxin was also lower in SHR than in WKY for these two age groups. These results indicated that the amount and function of Gs protein in the peripheral resistance vessels in SHR was reduced. Since this change occurred before the onset of hypertension and no changes were seen in the secondary hypertensive rats, this change was not a secondary change due to hypertension. The impaired receptor-Gs protein-mediated signal transduction in the peripheral resistance arteries may be one of the possible mechanisms responsible for the pathogenesis of hypertension in SHR.